Vitamin-D dependent 9 kDa calcium-binding protein gene: cDNA cloning, mRNA distribution and regulation.
Cholecalciferol (calcitriol) the active hormonal form of vitamin D induces the synthesis of at least two intracellular calcium-binding proteins (Ka = 10(6) M-1), the cholecalcins (CaBP) in mammals. We used the synthesis of these proteins to study the genomic steroid-like action of vitamin D. The 9 kDa CaBP is mainly concentrated in the duodenum while 28 kDa CaBP is located in the kidney and cerebellum. Complementary DNA copies of rat intestinal 9 kDa CaBP mRNA were cloned in E. coli. The deduced amino acid sequence for 9 kDa CaBP contains two 'EF hand' domains corresponding to calcium-binding sites I and II. The homology observed suggests, after comparison with the structures of other intracellular CaBPs, that rat 9 kDa CaBP mRNA contains the remains of an untranslated calcium-binding site III-like structure seen in 28 kDa CaBP from kidney and cerebellum of rat. Northern blots showed that the cDNA sequence hybridizes to a homogeneous 500-600 nucleotide mRNA species from rat duodenum. Larger mRNA species encoding 28 kDa CaBP were undetectable in rat kidney and cerebellum even under low stringency conditions. These findings demonstrate that there is no cross-hybridization between 9 kDa and 28 kDa CaBP mRNAs, and Southern analysis indicates that there are distinct genes coding for each rat cholecalcin. The cDNA probe was used to analyze the specific 9 kDa CaBP gene expression along the intestine of growing rats and during gestation and fetal development.(ABSTRACT TRUNCATED AT 250 WORDS)